Cytochemical demonstration of expression and distribution of non-glycosylated human lysosomal cathepsin S in HEK 293 cells.
The lysosomal cysteine protease cathepsin S is synthesized as inactive precursor at the rough endoplasmic reticulum (ER), further processed in the Golgi compartment and finally targeted to the lysosomes where it becomes activated by the proteolytic cleavage of the inhibitory propeptide. Biochemical studies with a non-glycosylated mutant of procathepsin S (plasma membrane binding at 2 degrees C, reuptake of secreted enzyme at 37 degrees C) led to the suggestion of an additional sorting motif in procathepsin S besides the classical Man-6-P recognition signal. In order to further confirm this suggestion on a morphological basis we performed a series of laser scanning confocal microscopy (CLSM) and electron microscopical analyses with HEK 293 cells expressing the mutant non-glycosylated procathepsin S. Immunolocalization with CLSM documented clearly a fine granular fluorescence in the paranuclear region of mutant expressing cells. Electron microscopy demonstrated the presence of cathepsin S immunoreactive deposits within cytosolic vacuoles (lysosomes), at the plasma membrane and in ER buds. These buds were also visible in the cytosol as well as in form of concentrated patches at the plasma membrane indicating the direct transport of (pro)cathepsin S from the ER to the cell surface.